Internships in STEM disciplines, especially in fields related to conservation and sustainability, have become more widespread in recent years. Such experiences are thought to go beyond traditional classroom learning and are now required as part of the curriculum in many programs. However, benefits of such internships have largely been presumed up to this point. In this work, we developed and tested a research question asking if there is a gradient of learning that occurs across immersive educational experiences. These range from low-level immersion classroom learning to highly immersive field internships. We found that student learning increases as the level of immersion increases. Furthermore, our findings suggest that highly immersive internships lead to more translational outcomes. This is based on values and dispositional changes relevant to research that are absent in lower-level immersive experiences. These findings suggest that highly immersive internships are likely to be key foundational experiences that help undergraduate student stakeholders develop a set of knowledge, skills, and abilities that are critical to a translational workforce in conservation and sustainability.
Introduction Background
There is a growing push in ecology to translate science-based finding into changes in human behavior (Brunson and Baker 2016) . Schlesinger (2010) stated in an editorial in the journal Science, that Bdespite producing an enormous amount of new information, ecologists are often unable to convey knowledge effectively to the public and to policymakers. Unless the discoveries of ecological science are rapidly translated into meaningful actions, they will remain quietly archived while the biosphere degrades,^(p. 609). Schlesinger went on to call for Btranslational ecology^that would enable stakeholders to understand ecological information in a manner that could be used in meaningful ways (Schlesinger 2010) . Building on this call, Felege et al. (Felege et al. 2016) argue that in order for an educational experience to be truly translational, it must go beyond the traditional BBench to Bedside to Curbside^model of translational work and impact the BHome^aspect of a learner or participant. In other words, in order to be truly translational, education must include experiences that lead to deeper learning which impacts core values and dispositions of a learner in meaningful ways. Learners, especially those in ecologically related disciplines, represent a group of stakeholders in Translational Ecology because as part of their education, they have chosen to enroll in classes or participate in experiences that help them develop skills needed to join a workforce tasked with resolving pressing environmental challenges ). The position of Felege et al. (2016) is relevant here because student stakeholders are more likely to be successful confronting such challenging ecological issues if their core values make them passionate about resource conservation.
Experiential learning theory provides a holistic model that creates knowledge through experiences (Kolb and Kolb 2012) . Internships in STEM disciplines, such as ecology and environmental science, fisheries and wildlife biology, and other similar conservation programs, have become more widespread in recent years (Klein and Weiss 2011; Thiry et al. 2011) . Based on experiential learning theory, these internship experiences are thought to go beyond traditional classroom learning and have now become required as part of the educational experience of many ecology, conservation, and natural resource programs because of their presumed benefits. However, the benefits of such immersive experiences remain largely presumed (Hofstein and Lunetta 2004; Nakhleh et al. 2002; Thiry et al. 2011) . Proponents of this type of experience being embedded as part of the curriculum argue for their value because they allow students to go beyond traditional learning by becoming active stakeholders engaged in their future discipline (Thiry et al. 2011) . Such opportunities are thought to move students beyond what they can learn in the classroom by immersing them in authentic situations where they must apply their knowledge, skills, and abilities to real-world situations like what they will encounter as they join the ranks of working scientists in STEM disciplines. Internships and other immersive experiences are thought to bring about meaningful change that impacts the core values of participants as they become more involved stakeholders who are likely to be end-users of science in their respective field of future professional interest, and therefore, should be considered truly translational (Enquist et al. 2017; Felege et al. 2016; Schwartz et al. 2017; Thiry et al. 2011) . In other words, internships and immersive field experiences are thought to translate experience into ability.
Current work
In this work, we developed and tested a research question examining if there is a measurable gradient in the translational outcomes of students based on the level of experiences they receive as part of their education. Specifically, we believed that students who experienced a highly immersive internship opportunity would exhibit higher levels of learning indicative of truly translational impacts than those who had a medium-level immersive experience, and that both groups would demonstrate higher levels of learning than students who were limited to low-level immersion only in the classroom. With this in mind, we classified classroom learning as the BLow^level of immersion, an experiential learning field trip as the BMedium^level of immersion, and an intensive field-based internship as the BHigh^level of immersion. Translational ecology is difficult to measure and at times even challenging to define (Enquist et al. 2017) . With this challenge in mind, we repurposed characteristics indicative of translational outcomes from the work of Brunson and Baker (2016) , and used these similar to what has been done with Bloom's taxonomy to indicate characteristics that are key to success in the context of complex decisions across our BLow,B Medium,^and BHigh^levels of student experience (Enquist et al. 2017; Schwartz et al. 2017) .
We believed that highly immersive opportunities are more likely to elicit meaningful and personal translational experiences in participants than is possible with traditional classroom education. Subsequently, we believe that such experiences are more likely to go beyond the traditional BBench to Bedside to Curbside^models of translational ecology because immersive experiences are likely to result in meaningful, highly personalized changes that align with the BHome^values proposed by Felege et al. (Felege et al. 2016 ) and create more engaged stakeholders in conservation (Schlesinger 2010; Thiry et al. 2011) . Figure 1 illustrates this model. Empirical evidence of such outcomes would support the trend requiring such internships in many conservation-related programs (Klein and Weiss 2011; Thiry et al. 2011) . Characteristics of deeper and more meaningful learning or impacts by participants were identified using Bloom's taxonomy, and by repurposing Brunson and Baker's core competencies (Brunson and Baker 2016; Crowe et al. 2008) .
Figure 1 illustrates our initial model showing that we felt there would be a relatively linear relationship between the level of immersion experienced by participants and their subsequent level of learning according to Brunson and Baker (2016) core competencies. We drew an analogy between these core competencies from Bloom's taxonomy.
In our model, we characterize evidence of knowledge that includes remembering and understanding as lower levels of learning, the ability to apply and analyze skills as intermediate levels of learning, and changes in a disposition that include creating or evaluating personal learning as the highest levels of learning (Brunson and Baker 2016) . Our repurposing of Brunson and Baker's core competencies draws an analogy between levels of learning and translational outcomes that uses higher-order Bloom's learning as evidence of translational outcomes (Fig. 2) . Reflective essays from participants in classes, an experiential learning field trip, and immersive field internships were collected and analyzed for evidence of varying degrees of these characteristics of translational learning (Powell 2009). Our work is meant to provide evidence of the impact that internships have on participants, which up to this point has largely been presumed, and to provide evidence that internships and immersive field experiences are more translational in nature because they do indeed translate experience into ability (Enquist et al. 2017; Schwartz et al. 2017; Thiry et al. 2011 ).
Methods

Data collection process
Participants, who were all from the same university, were asked to provide reflective essays at the conclusion of their respective class or experience about the impact it had on them and their view of conservation (Powell 2009) . The wording of the requested essays varied to align with the course or the experience and its content, and examples of this can be found as Appendix 1. All participants were asked to reflect on their experiences and how this translated to an impact on them, their view of conservation, and the actions they take which align with those views. This strategy aligns with a flexible research design-something Denzin and Lincoln (2011) frame as Bemergent construction.^We are working within this design as a way of gleaning a composite, textural, and structural description of how students perceive their experiences and how this corresponds to their progression and development relative to conservation across what we classified as a BLow^level of immersion (class), a BMedium^level of immersion (class and extended field trip), and a BHigh^level of immersion (field-based internship). The textural description includes the Bwhat^of the experience, while the structural description explains the Bhow,^including the setting and context of the experience (Moustakas 1994; Creswell 2012) . To this end, we designed the project to be exploratory in nature and sought to gain insight into essential, often intangible, perceived student outcomes.
Collecting and analyzing reflective essays from different student perspectives related to the course and immersive context deepens the iterative nature of the study, all the while fostering triangulation to add richness and complexity to the inquiry (Denzin and Lincoln 2011) . In this regard, triangulation functions to improve validity by employing the use of multiple observers and perspectives in a single study (Denzin and Lincoln 2011; Patton 2015; Robson and McCartan 2016) . Within the current study, we ensured triangulation, following Patton's (2015) guidance through the comparison of student perspectives from different points of view through the multiple researchers tending to the research design, data collection, and analysis (Denzin and Lincoln 2011) .
These strategies resonate with trends in qualitative inquiry as responsive to the evolving nature of research design in socio-cultural settings and the need to embrace the dynamics of changing and emergent processes (Creswell 2012; Robson and McCartan 2016) . More specifically, employing contextspecific language in the reflective essay prompts addresses our concerns for examining a Bparticular phenomena…which may differ between individuals or settings and require individually tailored methods^ (Maxwell 2012) . All in all, the flexibility of our data collection methods allowed us to attend to the multiplicity of contexts various participants are engaged in and to remain responsive to the emerging nature of the study.
Participants and experiences
No participants were enrolled in more than one of the three experiences we examined. To collect data on the impact of the low-level classroom experience, we analyzed end-of-semester Figure 1 Initial model illustrating our prediction that learning increases with the level of immersion Figure 2 Drawing an analogy between Bloom's taxonomy (Crowe et al. 2008) and Brunson and Baker's (2016) core competencies essays that asked students to reflect on how the class had impacted their view of conservation and environmental sustainability. These essays were collected from 13 participants in 2015 (four females, nine males). These included two freshmen, three sophomores, four juniors, and four seniors. Eighteen participants in 2016 (seven females, 11 males) included two freshmen, nine sophomores, four juniors, and three seniors. Twenty-six participants in 2017 (three females, 24 males) included nineteen freshmen, three sophomores, two juniors, and two seniors. This was conducted in a three-credit course, during finals week of a 16-week semester. The course introduces students to the background, concepts, and principles of environmental sustainability where students are asked to assess human interactions with the environment on a personal level, and then relate that to larger societal levels. To collect data on the impact of the medium-level experiential learning field trip, 11 participant essays were collected and examined. Three were from females (one senior, one rising senior, and one rising sophomore), and eight were from males (two rising seniors and six seniors). Essays were examined following a summer 2018 course that culminated with a camping trip in the northern lake country of Minnesota over a long weekend. Students were required to use a set of knowledge, skills, and abilities that began in a classroom-based course leading up to the camping and canoeing experience.
Structurally, the field trip class was divided into 1 week of intensive classroom instruction on wilderness trip organization and planning, navigation skills, backcountry nutrition and safety, and Leave No Trace ethics among other topics, followed by an immersive weekend camping trip. The camping trip included instructions in canoe skills, fire and stove use, hanging food bags, and solo experiences at night for students. For the majority of students, this was a first wilderness camping experience and the majority of skills and content were unfamiliar to them. Similar to the low-level class experience, students were asked to reflect on the experience and its impact on their personal view of conservation and environmental sustainability in essay format as part of the end-of-course assessment.
Data for the highly immersive field internship were collected from two years of reflective essays. The internship was the result of a collaborative endeavor between Ducks Unlimited, Inc. and a large public university located in the mid-west of the USA. In 2017, five participants participated. These consisted of two females (one rising sophomore and one rising junior) and three males (all rising seniors). In 2018, the study included two females (one rising senior and one recent graduate) and four males (three rising juniors and one rising senior). Participants lived and worked in central North Dakota for approximately two months. They worked as full-time technicians collecting data on habitat and reproductive success of a variety of waterfowl species, and analyzed video and imagery captured in the area to assess nesting success and community dynamics.
Following the field experience, they were asked to complete a reflective essay that also examined their perceptions about conservation and environmental sustainability.
Analysis and results
Brunson and Baker (2016) identify core competencies of translational environmental science that include knowledge, skills, and dispositions (Brunson and Baker 2016) . We find there are noticeable similarities between these and many aspects of Bloom's taxonomy (Crowe et al. 2008; Krathwohl 2002) . Specifically, codes within the knowledge theme align with indicators of lower-level Bloom's learning such as defining or describing the content. Codes within the skills theme align with medium-level Bloom's learning such as the ability to apply knowledge to a given situation or scenario. Codes within the disposition theme align with higher-level Bloom's learning and are more indicative of a truly translational experience, because they require participants to address deeper core values or to empathize with the views of another stakeholder. With this in mind, thematic coding was carried out on participant reflective essays utilizing Brunson and Baker's core competencies of knowledge, skill, and disposition as a framework for analyzing the participant's reflective essays. Within each major theme of this framework, codes were identified and assigned to portions of essays as appropriate (Crotty 1998; Saldaña 2015) . Codes within each theme are listed in Fig. 2 , which illustrates our analogy that repurposed Brunson and Baker's core competencies and linked them with Bloom's taxonomy. Coding of all essays was discussed as a group among authors until a consensus was met and agreed upon by consensus through triangulation of the data (Denzin and Lincoln 2011; Patton 2015; Robson and McCartan 2016) . In the few cases where no consensus was met, those sections of text were not utilized further for analysis.
Following the coding and subsequent group discussion, frequencies of codes were tallied as shown in Table 1 . These frequencies represent the number of times codes were identified within a specific theme. Tables 2 and 3 demonstrate their relative weight in reflective essays (Thiry et al. 2011) .
Following the identification and labeling of codes within each essay, and discussion as a group agreeing on the assignment of these codes, a raw count of the number of occurrences of each code by each participant within each theme was tabulated. This raw count is shown in Table 1 . Because the number of participants varied widely, we average the number of occurrences for each code within each theme by the number of participant essays analyzed in each group by year (Table 2) . In order to make a more standardized comparison, we then average the data, for each group, for all years, in order to make a more direct comparison. Table 3 shows the average occurrence of each code, within each theme per participant, when data was aggregated.
Findings
Our original model illustrated in Fig. 1 was partially correct. Participants in the highly immersive field internship consistently expressed higher levels of thinking and learning indicative of a deeper, more personal impact than participants in either the medium level of an immersion field trip or the low level of immersion classes. These participants also consistently demonstrated more frequent use of lower-level Bloom's taxonomy such as basic knowledge and understanding of fundamental concepts. Furthermore, they consistently demonstrated greater use of medium-level Bloom's taxonomy by applying their knowledge and evaluating the experience and its impacts on themselves and their outlook toward conservation and/or sustainability. To us, this indicates that the highly immersive field experience leads to more holistic knowledge, understanding, and application as categorized according to Bloom's taxonomy. This is significant because it provides empirical evidence that supports the importance of internships and field experiences to students by demonstrating that such practices are indeed likely to be highly impactful in deeply personal ways across all levels of learning by participants. In other words, we find evidence of more truly translational outcomes in students who participate in highly intensive or immersive field internships, supporting the assumption that such experiences are beneficial, and translational to students, which has lacked empirical evidence in previous literature (Hofstein and Lunetta 2004; Nakhleh et al. 2002; Thiry et al. 2011) . Furthermore, it demonstrates that students, as stakeholders seeking to join conservation, experience significant and profound benefits that go beyond those gained from classes or field trips. This is because internships require direct and deliberate engagement with faculty scientists, partnering organizations, and the public, while making the interns responsible for delivering actionable, on-the-ground products (Hallett et al. 2017 ).
Low-level immersion-class
Overall, as we read, coded, and categorized these reflective essays, we were struck by a trend or pattern in the data. Participants in the low level of immersion class consistently expressed an interest in conservation and/or sustainability (as shown in Tables 1, 2, 3) , but seemed limited to thinking about this topic in relatively vague or abstract terms that fall short of personal actions working toward conservation. In other words, they failed to show truly translational outcomes in their learning that apply research to real-world issues. Illustrative quotes include:
BFor example, my worldview before taking this class was pretty loose in terms of how I thought about having fun and spending my leisure time. Taking long care rides and traveling by plane were/are hobbies, but once you realize how detrimental these are to our environment, you stop and think about it. My worldview has changed for the better; I'm much more aware of my own action's effect on the world and am acutely aware of the lack of realization of those around me on that matter. I feel like now I'm less of a Bdo^-er and more of a Bprevent^-er.B By taking this class I have found issues and learned about my actions on the environment. There is so much more people can do to help our planet. The three R's can be brought up. (Recycle, Reduce, and Reuse). If everyone did a little of all 3, we would have a more sustainable environment for all.T The two quotes above exemplify the trend we found in all three years of this class. There was a consistent feeling or perception by participants that the class had indeed been impactful on how they viewed and valued conservation/sustainability. However, essays were generally limited to thinking rather than acting, as demonstrated by the first quote. Similarly, actions that were proposed were generally vague, such as the three R's of recycle, reduce, and reuse in the second quote above. Likewise, participants were consistent in expressing a wish, desire, or interest in learning about and doing more to further conservation and/or sustainability. However, they fall short of providing evidence that the class was truly translational for them because they consistently provide proposed solutions that would Bsave the world^by changing someone else's behavior rather than their own. Often, this proposed solution occurred someplace other than where they lived, so their proposed change would not, in fact, impact them or their lifestyle in any manner. In general, they still lacked a focus on local issues and personal changes that could be monitored to see if those changes translate to improved conservation and/or sustainability by transferring science-based information to personal or community outcomes. Illustrative examples of this are found below:
BMy point of view is kind of changed in climate ways. For global warming, I believe that it is caused by industries, but I have changed to a natural side.B I've come to realize how little larger organizations and some countries care for sustainability and the earth's environment. I've also come to realize the world has a lot of work to do if we don't want to cause permanent lasting damage to the planet. We also need to stop marginalizing people in the world who do focus on sustainability in the world.B oth of these quotes place responsibility on a large organization like industry, without addressing personal behavior or values that have changed, and without contextualizing those ideas in research. As such, despite consistently expressing a willingness or receptiveness to learn about conservation and sustainability, nearly all of these participant responses fall in the lower level of Bloom's taxonomy because they express knowledge and understanding of an issue or topic, but generally fail to apply that knowledge to analyze personal behavior, to create new behaviors, or to test outcomes in a science-based fashion that would be indicative of a truly translational experience. This is a key illustration to us about how correct Schlesinger is in his statement where he called for more translational ecology, stating BUnless the discoveries of ecological science are rapidly translated into meaningful actions, they will remain quietly archived while the biosphere degrades( Schlesinger 2010). There are very few examples of meaningful actions demonstrated in the essays of these participants that would indicate they have become meaningful stakeholders, despite consistent expressions of interest in doing so. Instead, they seem to remain in a Bpassive observerr ole.
Medium-level immersion-field trip
Our initial prediction that the field trip as a medium-level immersive experience would achieve higher levels of learning than classroom-based courses according to Bloom's taxonomy and analogous to Brunson and Baker's core competencies, and thus would be more translational, was generally supported. We find that reflective essays by participants from this experience incorporate knowledge and understanding that is then applied to analyzing the experience. The most pronounced evidence of this by far is in the articulation of personal abilities that were identified and applied by participants during the experience. Representative quotes of this include:
BI learned about how to properly leave no trace while camping as well as several survival tactics such as where and how wide a cat hole should be and how far away you should have a bear bag…how to pitch a tent, how to canoe, how to build a fire, and what to pack food and clothing wise to be prepared for all sorts of weather.B When I look back on this class, we learned a lot of very helpful things. All from what food you might need when going on a day camp or even a multi-day adventure to knowing what the 10 things you should always bring while camping/hiking. One thing that we were always aware of though, was the concept of Bleave no trace^. Which means you always leave the camp site or really any site in general better than when you found it… More people do need to open their mind up to the outdoors because it is a fun place. You can do a ton of things do and have a great time doing them and I think not too many people know that so they stay inside and stare at a T.V. all day long.B A major concept that I learned about was the idea of leaving no trace behind when in the wilderness. The importance of conserving nature and making sure you do not negatively impact the ecosystem was highlighted often. We also learned how important it is to plan ahead before heading out on camping trips. Hygiene, water and nutrition were also concepts that we covered. While camping we had the opportunity to work on our canoe skills and learn how to help someone who has tipped their canoe. It also felt to me that the concept of enjoying the beauty of nature and connecting with oneself was indirectly taught to us while we were on the camping trip… One of the biggest ways that this course has changed my views on this topic is the holistic benefits of outdoor education… I found myself reflecting a lot about my own life and how nice it was to get away for a bit and reconnect with myself. Whether it be just sitting around the fire or taking the time to go out and do the solos exercise there were many different moments when I was thinking about how good it felt to be on the trip. I think this is a great indirect outcome of going on a trip like this and showed me how beneficial it could be for students.Â ll three of these quotes illustrate the specific manner in which participants identified knowledge and skills acquired as a result of the experience, and subsequently, extend this knowledge to articulate when and how to apply it properly. In this intermediate level of immersive experience, we begin to see how students connect both basic level knowledge and skills with higher-order thinking such as the application of that knowledge. A consistent theme within these responses is the correlation of personal skills and knowledge applied to the experience, and larger issues at play, particularly personal responsibility linked to Leave No Trace ethics. This is reflected in the expression of values that are stressed by participants, such as conservation, appreciation for nature, enjoyment of the outdoors, and the benefits of these experiences.
We can see in these examples that students articulate a broader range of knowledge and understanding embedded in Bloom's taxonomy, highlighting not only knowledge of content and skills but further incorporating personal reflection and the application of knowledge within the context of this experience. As a whole, this provides evidence of a deeper and more meaningful connection to conservation and sustainability as a result of the field trip than was achieved in the classes. However, while evidence of topics relevant to applied ecology (such as appropriate cat-hole usage and Leave No Trace ethics) were present, there was still a general lack of actionable research-based or research-related outcomes in participants (Hallett et al. 2017 ).
High-level immersion-internships
Crowe et al. (2008), classify the highest levels of learning according to Bloom's taxonomy as synthesizing information or creating new knowledge, and evaluating data, information, and knowledge that was presented by other sources as evidence. Reflective essays from nearly all participants in the highly immersive internships contain examples of these levels of learning. An example of this awareness and a demonstration of this synthesis and creation of new knowledge is included below. It is taken from a section of the essay where participants were asked to write a suggestion for a future intern:
BCongrats on getting this position and taking the right steps for a bright future in the Wildlife World. This internship is a great opportunity and learning experience. You should treat it as a once in a lifetime opportunity, because it is! The nest searching part didn't scare me, but the data collection and management, and working with unknown technology scared me. Once I learned the ropes of most of our daily tasks I got into a grove my first summer and everything ran very smooth for me… When it came to data collection and management, I was reluctant to try to learn how to do it… I knew that I needed to learn it, so I sat down with the lead interns and I asked them to show me what they were doing and why they were doing it. Then after a couple weeks, once or twice a week I would enter data while they sat next to me to make sure I was doing it correctly.T his quote is indicative of the focus that these participants had not only to perform tasks correctly but to understand why a certain process or approach is indeed appropriate. It also illustrates how and why this experience was indeed translational for these interns. There was a direct understanding and appreciation for the fact that their work was situated in a longer-term relationship between a university and a partnering organization (Ducks Unlimited) to produce a research product related to conservation and sustainability of nesting habitat. As we read these essays, we were impressed by how participants consistently focused on evaluating what they were doing, why they were doing it, and why that method or approach was best, and to ensure that it remained consistent between years. This requires high-level thinking and complex learning, as well as deep personal reflection. Additionally, it requires participants not only to think of themselves but to think of the broader project and other members of a team with whom they interact. Such evidence of dispositional changes along the lines of what Brunson and Baker identify in their core competencies were largely absent in the reflective essays of other participant groups but consistently present in these interns (Hallett et al. 2017) .
Below is another illustrative quote from a participant in this group:
BCongratulations on getting this internship. That's pretty amazing within its self! I am writing this to hopefully give more guidance with this particular internship. I am going to tell you things that I wish I would've known in the beginning. First, have fun! Yes, you are here to do research but you can also have fun! I took this job way too seriously and now I wish I could've had more fun with it. Second, don't be harsh on yourself. I think I was the only one who was really harsh on themselves during this internship and it makes the internship way harder and less fun than it needs to be. When you don't remember where your lines are or you don't identify a hen right away, don't get all hung up on it. Just learn from it and try to improve next time.Ĵ This quote was selected because it illustrates a consistent focus, presented by several participants, to take their knowledge and understanding about things like duck identification, analyze how they applied this during the internship, and attempt to synthesize or create advice to make the experience better for future interns. As originally predicted, there are significant portions of all the participants' essays that address such high-level Bloom's taxonomy, such as evaluating the effects of the internship on themselves and their fellow participants. There is also a persistent attempt to synthesize experiences and knowledge in a manner intended to help future interns have a better experience while still delivering actionable research products in alignment with Schlesinger's original call for the university and Ducks Unlimited (Hallett et al. 2017; Schlesinger 2010) . We felt it is noteworthy that these examples of student reflections not only highlight higher-order thinking and application but there are also simultaneously many examples of lower levels of Bloom's taxonomy present: things relative to basic knowledge and skills. This resonates with the experiential learning theory because the pyramidal shape of Bloom's indicates that higher-order thinking is founded upon a solid base of knowledge. The more immersive an experience, the more likely students are to tap into a greater range of knowledge, skills, and dispositions through the reflective application (Kolb and Kolb 2012) . Significantly, this confirms the presumption tested here that immersive internships such as those now required by many conservation programs do indeed lead to higher-level learning by participants than what is generally achieved when limited only to the classroom (Hofstein and Lunetta 2004; Nakhleh et al. 2002; Thiry et al. 2011) . Furthermore, based on the participants' quotes compared between the levels of immersion, we also find evidence that participants in the highly immersive internships feel a deeper connection to their core values. This is in alignment with the BHome^value described by Felege et al. (2016) . Both the higher levels of thinking and learning, and the deeper connection to personal core values would be predicted of participants in a highly immersive experience compared with lower levels of immersion by the experiential learning theory (Kolb and Kolb 2012) .
Discussion
Experiential learning theory suggests that the immersive nature of intensive internships would have a deeper meaning and be more impactful than traditional modes of instruction such as lectures, or even field trips, because of the longer commitment and deeper impact to an individual's core values and dispositions, as well as their increased knowledge and skill. As such, internships would seem more likely to be considered Btranslational^because they should impact the participant student stakeholders in ways that are highly personal, lead to greater learning, and create more invested stakeholders in subfields of ecology such as conservation and environmental science. This is because highly immersive experiences go beyond the traditional BBench to Bedside to Curbside^model of translation ecology and are likely to affect the BHomeâ spect of participants, or in other words, the core values and dispositions that Brunson and Baker (2016) discuss (Brunson and Baker 2016; Felege et al. 2016) . Perhaps, more importantly to translational ecology, highly immersive internship experiences create scenarios where student stakeholders are brought together with practicing scientists and partnering organizations in scenarios that utilize research in progress to actively address environmental challenges (Hallett et al. 2017) . This enhances the quality and applicability of the student's education, and is likely to increase the success of translational research more than classroom experience alone or field trips. One of the most likely reasons for this is because the immersive internships provided direct and deliberate engagement of scientific information and responsibility for actionable products by the student stakeholders. These students represent active end-users of scientific information as part of their internships and often interact with landowners and the public during their experiences (Hallett et al. 2017; Thiry et al. 2011 ).
What we failed to articulate in our original conceptual model shown in Fig. 1 was the consistency with which the essays from students engaging in higher levels of immersion would incorporate things from the lower level of Bloom's taxonomy. Initially, we displayed our model to show that we predicted these essays would provide a relatively linear relationship between the level of immersion and the level of thinking and understanding that was evidenced according to classification using Bloom's taxonomy analogous to Brunson and Baker's core competencies. While we found far more evidence of high-level thinking and learning as the levels of immersion increased, we also found more evidence of low and medium levels of understanding. This led us to refine our original conceptual model to that shown in Fig. 3 . This speaks to the complex nature of this form of learning and reinforces how students, through deeper and deeper immersive experiences, intuitively perceive and express the holistic nature of knowledge acquisition, built upon a foundation of knowledge that progresses up a pyramidal shape of learning. This also provides empirical evidence of the benefits of field-based internships in conservation-related programs of study, which up to this point have largely been presumed (Thiry et al. 2011) . It also shows the benefits of translational ecology to student stakeholders as they engage in such internships as part of their educational experience (Hallett et al. 2017 ).
Our work was conducted at a single institution in the USA, Upper Midwest region, as our research goals were to examine how students across the specific levels of immersion reflected upon their experiences. In keeping with the goals of qualitative research, we focused upon a small group of participants to explore their awareness and experiences to address the internal generalizability of their awareness (Maxwell 2012) . Furthermore, we believe these students and the faculty involved with them are representative of the broader population and that the findings here are applicable to diverse contexts. Examining the year-to-year data for both the class and the internship shows no apparent difference between years and groups of students. No student participated in more than one of these experiences. Finally, as intensity or level of immersion increases, faculty and partnership responsibility is also likely to increase regardless of institution size, meaning that more immersive experiences are likely to have smaller pools of participants. With these limitations acknowledged, we feel that our findings are both valid and reliable, and furthermore, that they hold predictive value to a broader and more diverse audience at other institutions.
Another potential criticism of our work is that the treatments (class, field trip, and internship) were different enough to be the source of our differences in outcomes. We do not believe that this is the case because we were not assessing the specific outcomes, but rather the classification of the outcomes categorized according to Bloom's taxonomy and analogous to Brunson and Baker's core competencies. For example, in all cases, remembering a fact was considered evidence of low-level learning, while evaluating or synthesizing a new idea or hypothesis was considered evidence of high-level learning. We feel that this accounted for the difference in topics and situations or contexts of the experiences, and is an appropriate approach to qualitative work such as that here.
Conclusion
Our initial model was partially correct in that immersive field experiences such as internships do indeed seem to have a more meaningful and deeper impact on participants' core values than either traditional class experience or the field trip, which we classified as low and medium levels of immersion, respectively. This deeper meaning and higher-order thinking correspond to the BHome^impact by representing core values and dispositions that go beyond the traditional BBench to Bedside to Curbside^model of translational ecology (Felege et al. 2016) . This is evidenced by the dispositional impacts of the highly immersive internship and is contextualized by consistent references that situate individual contributions to actionable research products within an ongoing multi-year research collaboration. This explicit reference to ongoing research and the outcomes it will yield make the highly immersive internship go beyond applied ecology and indicate that such experiences are truly translational ecology because they help student stakeholders by developing relevant core competencies beyond what a classroom or field trip could achieve as part of their education.
In this regard, it appears that the more immersive the experience, the greater the tendency for students to reflect upon a broader application of knowledge as evidenced using Bloom's taxonomy. We see this effecting an interesting trajectory of basic, intermediate, and higher-order thinking as students incorporate a greater range of aspects embedded in the taxonomy, an element that speaks to the strength and translational nature of highly immersive experiences. Based on the insights of this work, there is evidence of great value in providing a range of immersive experiences for students across disciplines, each with potentially different outcomes associated with student thinking and learning. This has implications for course design as instructors consider the goals and possibilities of various levels of immersive experiences. Our research suggests, though, that in order to reach higher levels of thinking such as personal reflection, dispositional changes, and generation of new knowledge, while still maintaining efficacious use of basic knowledge and skills, the holistic and translational nature of deep immersion experiences as part of formal curriculum would be a significant benefit for students who participate.
Perhaps most importantly, our work is significant because it provides empirical evidence that supports assumptions from the primary literature regarding the importance and impact of internships and field experiences to students, and shows that partnerships between universities and other organization can have truly translational outcomes for students that go beyond Figure 3 Illustration of the revised model based on the evidence from varying levels of immersion applied ecology (Hallett et al. 2017; Hofstein and Lunetta 2004; Nakhleh et al. 2002; Thiry et al. 2011) . We provide empirical evidence demonstrating that such practices are indeed likely to be highly impactful to student learning, to be influential on participants' core values, and thus to be translational in nature. This is likely to be important as experiences like internships become more common in conservationrelated fields (Klein and Weiss 2011; Thiry et al. 2011) . Furthermore, these findings are useful to our program as we make data-based decisions to continue requiring internships for our students because they provide evidence of the positive impacts of such experiences. Additionally, we feel the metrics we developed and used can help inform other programs by allowing faculty to evaluate student outcomes across a range of experiences within their own programs. Finally, such information can also be used to help students select appropriate levels of internship immersion that align with their career goals and personal development.
Future directions
An increasing number of ecologically related programs are requiring internships as part of their curriculum, yet the benefits of these requirements are often presumed (Hofstein and Lunetta 2004; Nakhleh et al. 2002; Thiry et al. 2011) . One study based out of Germany examined the effects of a required internship on the transition of students to the labor market and found that such experiences had no impact on entry to the labor market, duration of job search until the time of first employment, and employment history and wages 5 years after graduation (Klein and Weiss 2011) . Our findings would seem to contradict such reported results. We see a clear increase in the level of thinking and learning expressed in the reflective essays of students who took part in highly immersive field internships. It seems reasonable to assume that this higher learning, coupled with the networking opportunities that accompany such internships would have a positive impact on metrics such as easing entry to the labor market, decreasing the amount of time spent searching for employment, and work history and wages if examined 5 years or more following graduation. With this in mind, we plan to pursue and examine such metrics from students who have completed a range of internships in order to test our assumption. Additionally, as institutions seek to refine established internship programs; our work provides a metric and methodology for assessing the translational outcomes of participants in those programs to generate longitudinal data on their effectiveness.
